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ABSTRACT OF CAPSTONE
OCCUPATIONAL OPIOID EXPOSURE SURVEILLANCE AND INTERVENTION
EVALUATION: A MIXED METHODS COLLABORATIVE PROJECT AMONG
SOUTHEAST FIRST RESPONDERS
Introduction: This capstone assessed and addressed the issue of occupational opioid exposure
among first responders working in the southeastern United States from 2017-2019. The first study
aimed to assess the emerging issue of occupational opioid exposure as well as current knowledge
and training practices among first responders of the following southeastern states: Kentucky,
Georgia, Mississippi, and Virginia. The second study aimed to address this emerging issue
through formative research followed by evaluation of the impact of an educational video and
associated knowledge gained with a group of Kentucky-based first responders.
Methods: The analysis drew from three primary datasets: (1) self-reported anonymous
questionnaire data from first responders residing in Kentucky, Virginia, Mississippi, and Georgia;
(2) formative, qualitative data from two groups of Kentucky-based first responders (metro and
nonmetro); and (3) pre- and post-intervention data from Kentucky-based first responders.
Results: Findings from the multistate study indicated that 15% of the 5,955 respondents reported
exposure to opioids; less than 1% (0.6%) reported experiencing exposure-related health effects.
Despite low likelihood of exposures, there was a high level of concern about future exposure and
associated health effects. Results from the mixed methods study indicated that while opioid
exposure was not a concern, needle stick injuries were the most concerning. The NIOSH
intervention video had significant effects on mean knowledge, self-efficacy, and outcome
expectancy scores. Lastly, evaluation of the NIOSH video resulted in favorable findings with
obtaining new knowledge, changing perception of risk, and length of video.
Conclusions: Future interventions should focus on the development of more videos incorporating
different types of first responders. Further research is needed to validate measurement tools to
assess change in knowledge and behavior among first responders. Continued collaboration
between government organizations and university research institutions is crucial in the
identification of emerging occupational-related health issues and the development and evaluation
of tools to address the health issues.
KEYWORDS: first responders; opioid exposure; educational intervention; occupational health and
safety; mixed-methods; opioid surveillance
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CHAPTER I
INTRODUCTION
Since 1999, the United States (U.S) has been battling climbing rates of mortality
due to opioid overdoses. In 2017 alone, opioids took the lives of almost 50,000
Americans.1 Naloxone is the antidote for opioid overdose, blocking opioid receptors in
the brain and consequently reversing opioid overdose. Synthetic opioids, and in particular
illicitly manufactured fentanyl (IMF) is much more potent than pharmaceutical-grade
opioids and can cause severe health effects with minimal exposure. There has been a
concern for the health and safety of first responders that has emerged in recent years
alongside the climbing opioid overdose mortality rates. First responders such as
emergency medical service (EMS) workers, police, and fire fighters are tasked with
delivering Naloxone to drug overdose victims putting them in close contact with highly
potent IMF. This project assessed and addressed the magnitude of occupational opioid
exposure from two studies from 2017-2019. The first study (2017-2018) assessed
occupational opioid exposure and training protective practices among first responders in
four southeastern states including Kentucky, Georgia, Mississippi, and Virginia. The
second study (2019) reassessed the issue of occupational opioid exposure with in-depth
focus qualitative groups among Kentucky-based first responders and then tested and
evaluated a publicly available educational video developed by the National Institutes for
Occupational Safety and Health (NIOSH), a center within the Centers for Disease
Control and Prevention (CDC).
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Background
The opioid epidemic has been described as having three waves, characterized by
opioid type and time period: (1) wave one beginning in 1999 due to prescription opioids;
(2) wave two beginning in 2010 due to heroin; and (3) the third and current wave
beginning in 2013 due to synthetic opioids – particularly those involving IMF.1 IMF has
been linked to a large majority of overdose deaths due to its potency, which is 80 to 100
times stronger than morphine.2
Potent IMF is often mixed into street drugs by dealers to increase the drug’s effect
without the user knowing consequently causing overdoses. With overdoses increasing
due to potent IMF, this has posed a new threat to first responders who are tasked with
delivering Naloxone to reverse the overdoses and prevent deaths. Aside from anecdotal
media stories of first responders experiencing ill effects due to occupational exposures,
there is limited data-driven evidence to clearly characterize the magnitude of
occupational opioid exposure.
According to a cross-sectional evaluation of data from the National Emergency
Medical Services Information System (NEMSIS) from 2012-2016, the rate of Naloxone
administration events increased by 75.1% from 573.6 to 1,004.4 administrations per
100,000 EMS events.3 This increase in naloxone administration events indicates that first
responders are frequently in the presence of highly potent opioids.
Purpose of Study and Overview of Projects
The intent of this capstone was to develop an understanding of the magnitude of
opioid exposure and associated health effects experienced among first responders and to
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develop and test an intervention to reduce the potential for the aforementioned exposures
and health effects.
This capstone will include two papers. The first characterizes the issue of opioid
exposure and associated health effects among first responders in four southeast U.S
states: Kentucky, Virginia, Mississippi, and Georgia. The second reassesses the issue
with in-depth focus groups among Kentucky-based first responders and then addresses
the issue by assessing the impact of an educational video on change in first responder
knowledge, self-efficacy, and outcome expectancies as it relates to opioid protection
practices among a sample of Kentucky-based first responders.
Limitations and Innovations
This project and associated findings have several limitations to consider. In the
first study assessing opioid exposure among first responders in four southeast states,
opioid exposure was based on self-report. This was due to feasibility and the necessity to
reach as many first responders as possible within a brief time period. This type of
exposure metric is subject to recall and social desirability biases. Further, determining
individual exposure may vary person-to-person resulting in weak measurement validity.
Also, medical diagnosis among respondents who sought medical care for a reported
exposure-associated health effect was not available. An additional limitation is the
potential of non-differential misclassification status of opioid-exposure. The perceptions
of opioid-exposure may have differed among respondents with some falsely believing
they had an exposure when they did not or some being unaware of an actual exposure
they had. The types of opioids that responders report being exposed to may be inaccurate,
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particularly due to the growing number of unknown various mixtures of opioids present
on the streets.
In the second study, the population is limited to two geographic areas in
Kentucky; this is due to the limited pilot funding and time period allotted for the project.
Thus, the results for the intervention study are limited in generalizability. Further,
Madison county, was selected as the nonmetro county for focus group involvement. As of
2010 this county had a population of 87, 916 and a rural-urban continuum code of ‘4’
classifying them as a ‘nonmetro’ urban population of 20,000 or more, adjacent to a metro
area. Given that this county is not on a more rural end of the rural-urban continuum with
a code of 5-9, the study results from the focus groups may not provide the most
comprehensive scope of the issues and concerns of responders with data from more rural
area representatives, not included. Lastly, the items used to assess change in knowledge,
self-efficacy and outcome expectancy were not tested for psychometric soundness,
therefore the validity and reliability of these latent constructs is unknown.
This study also presents several innovations. This is the first proposal to include
an assessment and a potential solution to the issue of occupational opioid exposure
among first responders. Currently, aside from anecdotal instances of occupational opioid
exposure, the magnitude of the issue of occupational opioid exposure is unknown. This
proposal includes the first cross sectional study to assess occupational opioid exposure
among a population in four southeast states. Further, this proposal includes the first
attempt to address the issue of occupational opioid exposure via an educational
intervention guided by the target population and informed by national, evidence-based
guidelines. With the opioid epidemic, many issues have emerged around the increasing
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nationwide mortality rate including the potential imminent danger to individuals serving
on the frontline of the epidemic. The intent of this capstone is to rapidly assess and
address the issue of opioid exposure among the population of workers frequently in close
contact with opioids, thus serving as a starting point to bridging the current gap in this
emerging occupational hazard.
Study Aims and Hypotheses
Study #1: Opioid Exposure Among First Responders in Four Southeastern States:
Kentucky, Mississippi, Georgia, and Virginia
Aim 1: Develop an understanding of:
1. The potential exposures and associated health effects that first responders in
the states of Kentucky, Georgia, Virginia, and Mississippi have experienced
from occupational exposure to opioid drugs;
2. The current training knowledge, and use of personal protective equipment
(PPE) of first responders to prevent exposures to opioids;
3. The level of concern of first responders regarding potential exposure to
opioids.
Study #2: Addressing Opioid Safety Concerns of Kentucky First Responders
Aim 1: Compare pre- and post-intervention knowledge, self-efficacy, outcome
expectancies among Kentucky first responders (N=50).
Hypothesis 1a: Post-intervention mean scores will increase at least two points for
knowledge, and 10% for self-efficacy and outcome expectancies scales among all
participants.
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Hypothesis 1b. At least 60% of participants will report that the intervention
changed their perception of risk as well as learned something new.
Primary outcomes of interest include knowledge scores regarding opioid protection, selfefficacy scores, outcome expectancy scores, and NIOSH video evaluation information.
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CHAPTER 2
LITERATURE REVIEW

The following review includes an overview of opioids, characteristics of the
national opioid overdose mortality and nonfatal opioid overdoses, opioid overdose
toxicity and associated health effects, opioid exposure routes, forms of currently available
opioid overdose antidotes, the opioid-related burden on the first responder workforce.
The review also includes the currently available guidelines and recommendations for
opioid protection tailored to the first responder workforce.
Review of Opioids
Opioids are a class of analgesic, or pain-relieving, drugs derived from the opium
poppy plant; opioids can also be man-made (synthetic versions), using the same chemical
structure as opium.4 Opioids come in the form of prescription medications such as
hydrocodone, oxycodone, oxymorphone, morphine, codeine, and fentanyl.5 Synthetic
opioids such as synthetic fentanyl come in both prescription and illegal versions. Nonprescribed, pharmaceutical fentanyl is commonly referred to as illicitly manufactured
fentanyl (IMF).6 These types of opioids are much more potent than the standard
prescribed opioids; synthetic fentanyl, a schedule II prescription opioid is 50 to 100 times
more potent than morphine.7 Synthetic prescribed fentanyl is primarily used to relieve the
pain experienced by cancer patients. A variety of fentanyl analogs, similar to fentanyl
with a different chemical structure also exist such as carfentanil, sufentanil, alfentanil,
remifentanil, acetylfentanyl, and furanylfentanyl.6,8 Illegal opioids include heroin and a
variety of new and emerging IMF. Heroin and other drugs are often laced with IMF and
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due to the potency of IMF, overdoses can occur. Street names for IMF include Apache,
China Girl, China White, Dance Fever, Friend, Goodfellas, Jackpot, Murder 8, Tango,
and Cash.7
Opioid Overdose Mortality
From 1999 to 2017, opioid overdoses caused 702,000 deaths in the United States
(U.S).9 In 2017, 70,237 drug overdose deaths occurred, 47,600 (67.8%) of which were
due to opioids.10 Synthetic opioids are the most common type of opioids driving opioid
mortality; these drugs result in 60% (28,000) of the deaths caused by opioids in 2017. In
2017, white, non-Hispanic males, ages 25-44 had the highest opioid overdose death
rates.11
Specific regions of the U.S. have also been disproportionately impacted by opioid
overdose mortality. The most recent published CDC data indicated that in 2017, West
Virginia, Ohio, Pennsylvania, the District of Columbia, and Kentucky had the highest
drug overdose death rates, after adjusting for age. West Virginia had an age-adjusted rate
of 57.8 drug overdose deaths compared to the U.S. rate of 21.7 per 100,000 persons.10,12
The states with the highest drug overdose death rates are situated primarily in the South,
Midwest, and Northeast regions.12
Age-adjusted drug overdose mortality rates per 100,000 for ten states with the current highest rates,
2014-201712-15
State
2014
2015
2016
2017
West Virginia
35.5
41.5
52
57.8
Ohio
24.6
29.9
39.1
46.3
Pennsylvania
21.9
26.3
37.9
44.3
Kentucky
24.7
29.9
33.5
37.2
New Hampshire
26.2
34.3
39
37
Delaware
20.9
22
30.8
37
Maryland
17.4
20.9
33.2
36.3
Maine
16.8
21.2
28.7
34.4
Massachusetts
19
25.7
33
31.8
Rhode Island
23.4
28.2
30.8
31
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Urbanicity has also been indicated as a factor impacting rates of drug overdose
mortality. In a 2018 CDC Morbidity and Mortality Report published by Scholl and
colleagues using data from the National Vital Statistics System (NVSS), changes in
mortality rates from 2013-2017 due to drug overdoses were assessed by demographics,
county urbanization level, and by selected states.11 When assessing drug overdose
mortality that involved all opioids by county urbanization level, counties characterized as
a ‘large fringe metro’ and ‘medium metro’ had the highest drug overdose death rate in
2017 with 17.2 and 16.2 deaths per 100,000 persons, respectively. Counties classified as
‘large fringe metro’ are located in metropolitan statistical areas (MSAs) that have ≥1
million population that do not qualify as large central metro counties. Counties classified
as ‘medium metro’ are located in MSAs with populations of 250,000-999,000.16

Reference: Centers for Disease Control and Prevention (CDC). Opioid overdose. Synthetic opioid overdose data. C2019. [cited 2019
September 12]. Available from https://www.cdc.gov/drugoverdose//data/fentanyl.html

Similarly, CDC reported similar findings utilizing the NVSS on urbanicity for
2017 (Figure 1.1). Drug overdoses caused by ‘synthetic opioids’ by urbanicity were
specifically assessed. Similarly, the ‘large fringe metro’ and ‘medium metro’ MSAs had
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the highest overdose death rates at 11.6 and 9.8 deaths per 100,000 population,
respectively.6
Nonfatal Overdoses
With as many fatal opioid overdoses that are occurring daily in the U.S, the
number of nonfatal opioid overdose incidents, is likely substantially higher. Data from
emergency departments (ED) and syndromic surveillance have been used as indicators
for enumeration of nonfatal opioid overdose incidents. Since September 2016, the CDC
has funded 32 states and the District of Columbia to share data on nonfatal overdoses as
part of the Enhanced State Opioid Overdose Surveillance (ESOOS) program.17 Every
four months, participating states submit data from ED visits including syndromic or
hospital billing data. These numbers, relying on involvement of emergency personnel and
ED hospital staff treating overdose patients likely grossly underestimate the true number
of nonfatal opioid overdose incidents as emergency services are not always called when
an overdose occurs due to the increase in publicly available Naloxone.
The most recent data reported for the ESOOS program covers ED data visit
changes among participating ESOOS states from July – September 2017 to October –
December 2017.18 The following percent changes in ED visits for suspected opioid
overdose for all opioids included the following:
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CDC’s ESOOS Program: Trends in ED Visits for Significant Yearly Change in Suspected Opioid
Overdose (October 1, 2016 – December 31, 2016) to (October 1, 2017 – December 31, 2017)17
Direction
Yearly
ESOOS Participating
of Change
Percent Change
State
Kentucky
Significant Increase
17.83
Illinois
Significant Increase
15.94
Pennsylvania
Significant Increase
19.98
Maine
Significant Increase
32.80
North Carolina
Significant Increase
13.12
Wisconsin
Significant Increase
31.85
Ohio
Significant Decrease
-4.40
West Virginia
Significant Decrease
-43.57
Maryland
Significant Decrease
-13.50
Massachusetts
Significant Decrease
-14.16
New Hampshire
Significant Decrease
-13.80

This data only captures information on directional trends of nonfatal opioid
overdoses from EDs in selected states. Aforementioned, many nonfatal opioid overdoses
likely go unreported due to the increased community access of Naloxone. According to a
2018 report by Freeman et al. assessing naloxone availability from 2011-2017, Naloxone
prescriptions have increased sharply from 2015 to 2017, coinciding with the increasing
enactment of naloxone access laws.19 Although in some states, current data indicates that
nonfatal opioid overdoses are trending down, there is not enough evidence to confidently
say opioid overdoses are actually decreasing due to the aforementioned factors of
expanded community access to naloxone. A recent longitudinal study conducted by Luu
et al. using 2012-2017 Kentucky All Schedule Prescription Electronic Reporting data
found a significant bi-directional association with buprenorphine/Naloxone prescribing
and high-dose opioid analgesic prescribing; increased prescribing rates of
buprenorphine/Naloxone were associated with decreased high-dose opioid analgesic
prescribing.60

11

Exposure routes
Opioids can come in a variety of forms such as pills, powders, adhesives, and film
gels.20 There are several routes in which an individual can be exposed to opioids.21
One of the most serious routes is inhalation of powders or opioids that have been
aerosolized; this can occur during an overdose response call if a drug in powdered form
has been disturbed. Further, opioid particles must be in the respirable range of 10 m in
diameter to be inhaled.22 Mucous membrane contact, ingestion, and percutaneous
exposure are additional routes of most concern. Dermal contact is less concerning unless
an individual has been exposed for large amounts for long periods of time.
Overdose Toxicity and Associated Health Effects
Opioids can cause life-threatening effects. Opioid toxicity is often determined by
the amount ingested or injected into the body as well as the speed of absorption.23 The
most severe effect of opioid toxicity includes respiratory depression accompanied by
decreased conscious level, pinpoint pupils, and a reduction in blood pressure. Common
signs and symptoms of opioid toxicity include slow, shallow, or complete cessation of
breathing, persistent sedation, unresponsiveness when shaken or to painful stimuli,
stupor, vivid dreams or hallucinations, absent or hypoactive bowel sounds, delirium,
muscle twitching or jerking, hypothermia, discoloration of skin, and vomiting.23,24
Further, a respiratory rate of less than 12 breaths per minute of a non-sleeping individual
has been an indication of opioid intoxication.25
Opioid Overdose Antidotes
The antidote for someone experiencing an opioid overdose is Naloxone. Sold
under the brand names Narcan or Evzio, this drug works to reverse an overdose by
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binding to opioid receptors in the brain and blocking the effects of opioids. It can be
delivered via injection or intranasal spray.
Burden on the First Responder Workforce
First responders such as EMS, police officers, and firefighters are often tasked
with treating and delivering naloxone to overdose victims, thus potentially placing them
in close contact with potent substances. The number of EMS opioid-related calls have
increased substantially during the opioid epidemic. An analysis using 2012-2016
NEMSIS data indicates the rate of naloxone administrations increased 75.1% from 573.6
to 1,004.4 per 100,000 EMS events;3 this coincides with the 79.9% increase in the ageadjusted mortality rate observed.
With the increased opioid-related call volume, first responders may be at risk for
compassion fatigue (CF) along with potential occupational opioid exposure. CF is a type
of fatigue experienced by first responders becoming exhausted by responding to
numerous traumatic calls. CF is made up of both burnout and secondary traumatic
stress.27 Currently, no published literature exists on the topic of psychosocial stress and
opioid exposure among first responders as it is a new and emerging issue.
Current Guidelines and Recommendations for Opioid Protection
Since the opioid epidemic has become a national public health crisis, several
evidence-based resources have been developed by both private and public organizations
to prevent occupational opioid exposure: White House Safety Recommendation for First
Responders; NIOSH; American College of Medical Toxicology and the American
Academy of Clinical Toxicology; Interagency Board (IAB) of Emergency Medical
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Providers; The Drug Enforcement Administration; and Emergency Medical Providers.2833

In 2019, NIOSH, in collaboration with Fredericksburg, Virginia fire and police
departments, produced a video aimed at educating workers against illicit drug exposures.
This video has been published and made available to the public on the CDC/NIOSH
website: http://www.cdc.gov/niosh/docs/video/2019-126/default.html.34 This video is
later mentioned in the second study of this project as the intervention, which was tested
and evaluated among a sample of first responders in Kentucky. The recommendations
currently available provided by various agencies, cover signs and symptoms of overdose,
PPE guidance based on risk level, and decontamination methods. Information is
consistent across recommendations but differs slightly for PPE usage; different
respirators are recommended when a small amount of powdered fentanyl is present. The
DEA provides the most comprehensive information on decontamination methods while
the IAB and NIOSH provide easy-to-use charts to determine recommended PPE by
anticipated opioid exposure level.

14

CHAPTER 3
Opioid Exposure Among First Responders — Kentucky, Virginia, Mississippi, and
Georgia, 2017–2018
Introduction
Since 1999, deaths due to illicit opioid overdose have been climbing and the
epidemic has been characterized as having three waves driven by opioid type: the first
wave in 1999 with prescription opioids, the second in 2010 due to heroin, and third and
current in 2013 due to IMF and fentanyl analogues.35-37 Alongside this epidemic, first
responders have been at risk for occupational exposure when tending to overdoses,
arresting persons who use drugs, and confiscating illegal substances. 38 First responder
exposure to opioids has been increasing. From 2012 to 2016, the nationwide rate of
naloxone administration events by EMS, a proxy for overdose surveillance, increased
75% from 573.6 to 1004.4 administrations per 1,000 EMS events.3 The potency of
synthetic opioids such as fentanyl and fentanyl analogues involved in overdoses pose a
potential hazard for first responders.30 To investigate the magnitude of occupation-related
opioid exposure and associated health effects, current training practices, and concern
related to future opioid exposure, four states administered an anonymous, emailed survey
to a convenience sample of first responders.
Methods
Through the Central Appalachian Regional Education Research Center
(CARERC), an Education Research Center funded by CDC’s NIOSH, Kentucky,
Virginia, Mississippi, and Georgia were provided pilot grant funds to assess occupational
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opioid exposure among first responders. The survey included four areas related to
responders: 1) demographic information, 2) occupation-related information, 3) potential
exposure and health effects, and 4) opioid exposure prevention training.
Dissemination of the survey varied slightly from state to state; in general, email
addresses of first responders were obtained through state agencies, and surveys were sent
using links from REDCap (https://www.project-redcap.org/) or SurveyMonkey
(https://www.surveymonkey.com/). Among the four states, approximately 67,281 surveys
were distributed and 6, 234 responses were received (not including sent and received
surveys from ‘other’ states out of the four main states), yielding a weighted response rate
of 10% The weighted response rate was calculated using response rates by each of the
four states. Individual state rates were then multiplied by their associated survey
percentage of the overall total surveys received resulting in weighted rates. The weighted
rates of the four states were summed equating to a total weighted response rate. Data
collection took place during August 2017–May 2018, and responses were anonymous.
Eligible participants were those currently working as first responders (police, fire,
Emergency Medical Services [EMS], rescue, or other) within Kentucky, Virginia,
Mississippi, or Georgia. Self-reported opioid exposure was ascertained by responses to
the question, “During the course of your work have you ever had skin or respiratory
contact with or been exposed to opioids, such as heroin, synthetic opiates such as fentanyl
and fentanyl analogs (e.g., carfentanil, W-18, or krokodil)?” Potential routes of exposure
include inhalation, mucous membrane contact, skin contact, ingestion, and percutaneous
exposure;30 these routes were assessed among respondents who reported opioid exposure.
Respondents who reported opioid exposure were asked “Has exposure to opioids, heroin
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or synthetic opiates caused you to have any health effects” and were asked to indicate the
health effects they experienced from these exposures. Training and personal protection–
related behavior was assessed through responses to questions about policies and training
related to personal protection and availability and use of PPE. Because findings were
similar across the four states, survey data from all states were combined for the univariate
analysis. Univariate analysis was conducted for each question to generate frequencies and
proportions as well as distributions. Confidence intervals for the population proportion
were calculated for each characteristic. Covariates were cross-tabulated with the outcome
and self-reported exposure variable (exposed/not exposed to opioids). Differences were
evaluated using chi-square tests and bivariate logistic regression. P-values <0.05 were
defined as being statistically significant.
Results
Among 6,234 surveys received, 279 (4%) were excluded because of incomplete
or missing data or completion by persons who were retired or not currently working as a
first responder, leaving 5,955 for analysis. Kentucky was reported as the state of
residence for 1,655 (28.2%) responders, Virginia by 1,608 (27.4%), Mississippi by 325
(4.4%), and Georgia by 2,125 (36.2%); for 242 (4%) respondents, described as “other”,
the state of residence was missing or was a state bordering one of the four assessed
(Table 1). The majority of respondents worked in EMS (47.1%) and fire (37.2%), 80.3%
were male, and 92.1% were white. More than one-third (34.9%) had some college
education, and almost one-quarter (24.2%) had completed college. Responders served in
both metropolitan (41.4%) and nonmetropolitan areas (31.7%).
Among 5,928 respondents with information on exposure, 903 (15.2%) self-
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reported ever being exposed to opioids (Supplementary Table). Among responders who
self-reported being exposed, the two most commonly reported routes of exposure were
skin contact (n = 682; 54.5%) and inhalation (n = 507; 40.6%). The most frequently
reported substances to which responders indicated exposure were heroin (n = 609;
36.3%) and fentanyl (n = 372; 22.2%). Thirty-six respondents (0.6%) reported
experiencing health effects, half of whom required medical treatment. The majority of
health effects associated with opioid exposure reported by first responders were
consistent with those health effects observed with incidents documented within NIOSH’s
health hazard evaluation program.40 Approximately half (51.4%) of respondents said they
were very or somewhat concerned about being exposed to opioids.
Respondents were asked about their training and personal protection-related
behavior. More than two-thirds (n = 4,996; 69.9%) indicated that PPE is provided by
their employer for responding to possible drug related incidents (Table 2). Overall, for
responders that provided information on personal protection worn to prevent exposure to
opioids when responding to drug-related incidents (n = 903), 73%, 57%, and 46%
reported not wearing respirators, protective clothing, or goggles/glasses, respectively.
Among 5,401 respondents who provided information about their awareness of NIOSH’s
recommendations for preventing occupational exposure to opioids, 3,363 (62.3%)
reported that they were unaware; the proportion was similar among those who reported
having been exposed and among those who reported no exposure. Results from the
logistic regression analyses are presented in Table 3.3. Those working in police and
EMS roles had 1.73 and 1.47 the odds, respectively, of reporting opioid exposure than did
those working in a fire role (P-value < 0.000). Responders serving Mississippi had 2.7

18

times the odds of reporting opioid exposure than did responders serving other states (Pvalue < 0.000) (Table 3). Further, the odds of reporting opioid exposure among
respondents who reported that their employer does not offer training on how to properly
use PPE to prevent opioid exposure was 1.72 times that of those reporting that they didn’t
know.
Discussion
Among this sample of southeast-based first responders, approximately 15%
reported ever being exposed to opioids; less than 1% (0.6%) reported experiencing
exposure-related health effects. Although the magnitude of exposure and reported health
effects was small, self-reported opioid exposure of first responders is occurring.
Highly potent synthetic opioids have been the cause of numerous drug overdose
deaths nationwide.11 These new drugs pose new challenges and potential threats for first
responders. Although protective gloves are generally provided by employers and are
worn by responders, use of other PPE such as respirators or protective clothing when
responding to an opioid overdose is less prevalent, and the majority of survey
respondents were not aware of recommended protective measures when responding to
opioid-related overdoses. Improved implementation of NIOSH recommendations for
preventing opioid exposures is needed to promote the knowledge and skills necessary to
protect first responders.
Despite the low risk of actual opioid exposure, the majority of respondents
reported having a high level of concern about the development of health effects from
opioid exposure, indicating a need for education on the risk of occupational exposure and
associated health effects and also the steps that can be taken to reduce risk based on the
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risk-level of the situation. If exposures among first responders are occurring, take-home
hazard from opioid exposure on clothing, shoes, or skin is an issue to consider if proper
decontamination post-exposure does not occur.
The current literature assessing opioid exposure and toxicity among first
responders is limited and inconclusive. A 2018 report on protection of first responders
speculated that the likelihood of ill effects experienced by prehospital providers due to
opioid exposure is rare.39 Recent reports by NIOSH’s health hazard evaluation program
indicate that during emergency responses involving illicit drugs including fentanyl, first
responders experienced symptoms consistent with mild opioid toxicity, although the
etiology of exposure route was not identified.40
The findings in this report are subject to at least eight limitations. First, because
the data are self-reported, they are subject to recall and social desirability biases. Second,
the survey response rate was low (10%), and it is possible that systematic differences
existed between respondents and non-respondents. First responders that did not
participant may differ in some way compared to first responders that did participate.
Third, this low response rate may have induced a potential response bias, overestimating
the risk estimate of occupational opioid exposure. Fourth, information on medical
diagnosis among respondents who sought medical care for a reported exposure-associated
health effect was not available. Fifth, when responding to the exposure question,
participants’ perceptions of exposure might have differed, resulting in misclassification:
for example, some participants might have classified themselves as being exposed if they
were in the presence of opioids, whereas others might have unknowingly been exposed to
opioids and classified themselves as unexposed. Sixth, the type or types of opioids that
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responders report being exposed to might be inaccurate, particularly in light of the fact
that various mixtures of drugs may be present. Seventh, the survey questions inquiring
about PPE use when responding to drug-related incidents did not ask about PPE use
based on risk level of the scenario. Different PPE is recommended to be worn for
different risk scenarios. Interpretation from the results for those questions should take
that limitation into consideration. Finally, this study was conducted among first
responders in four states; therefore, the results may not be generalizable to U.S. first
responders.
Illicit opioid use and overdose deaths are increasing nationwide, posing a risk to first
responders.39 This first analysis of opioid exposure among first responders in the
southeastern U.S. suggests that first responders are potentially being exposed to opioids.,
although exposure, especially exposure resulting in health effects is rare. Further, more
than half of respondents report being unaware of the CDC/NIOSH guidelines for
preventing opioid exposures. Training interventions to disseminate information on
guidelines and resource appropriations for PPE are recommended to protect this
population from potential opioid exposure.
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TABLE 3.1. Characteristics of first responders by self-reported opioid exposure status among first responders (N = 5,955) —
Kentucky, Virginia, Mississippi, and Georgia, 2017–2018

Characteristic
Total, N (%)
Total
5,955 (100)
Responder Type
EMS
2,788 (46.8)
Fire
2,199 (36.9)
Police
803 (13.5)
Rescue
127 (2.1)
Missing
38 (0.6)
State of Residence
Georgia
2,125 (35.7)
Kentucky
1,655 (27.8)
Virginia
1,608 (27.0)
Mississippi
325 (5.5)
Other
164 (2.8)
Missing
78 (1.3)
Gender
Male
4,189 (70.3)
Female
1,025 (17.2)
Missing
741 (12.4)
Race/ethnicity
White
4,587 (77.0)
African American
173 (2.9)
Mixed
39 (0.7)
Asian
33 (0.6)
Native American
25 (0.4)
Hispanic
18 (0.3)
Unknown
104 (1.7)
Missing
976 (16.4)
Age (years)
16–20
90 (1.5)
21–30
902 (15.1)
31–40
1,440 (24.2)
41–50
1,627 (27.3)
51–60
918 (15.4)
≥61
242 (4.1)
Missing
736 (12.4)
Work Status
Full-time
4,504 (75.6)
Part-time
443 (7.4)
Volunteer
884 (14.8)
Other work status
60 (1.0)
Missing
64 (1.1)
Rurality
Urban/Metro
2,446 (41.1)
Suburban
499 (8.4)
Merged
885 (14.9)
Rural
1,875 (31.5)
Other
205 (3.4)
Missing
45 (0.8)
Years of experience as first responder
<2 years
1,114 (18.7)
2-5 years
930 (15.6)
>5 years
3,513 (59.0)
Missing
398 (6.7)
Highest education completed
High school/GED
439 (7.4)
Some college
1,839 (30.9)
Associate degree
1,062 (17.8)
4-year college degree
1,273 (21.4)
Graduate degree
423 (7.1)
Other education
228 (3.8)
Missing
691 (11.6)
* Correlation is significant at the 0.05 level.

P Value for
Chi-Square Test
Statistic

Exposed, N (%)
903 (15.2)

Confidence Interval for
Population Proportion
—

469 (16.8)
265 (12.1)
154 (19.2)
12 (9.4)
—

(15.4, 18.2)
(10.6, 13.5)
(16.5, 22)
(9.0, 9.8)
—

<0.001*

412 (19.4)
254 (15.3)
110 (6.8)
96 (29.5)
22 (13.4)
—

(17.7, 21.1)
(13.6, 17)
(5.6, 8)
(24.6, 34.5)
(8.2, 18.6)

<0.001*

631 (15.1)
164 (16)
—

(14, 16.2)
(13.8, 18.2)
—

0.455

705 (15.4)
25 (14.1)
10 (25.6)
3 (9.1)
4 (16)
3 (16.7)
19 (18.3)
—

(14.4, 15.4)
(8.9, 19.3)
(11.9, 39.3)
(-0.7, 18.9)
(-12.5, 28.5)
(1.4, 32)
(10.9, 25.7)
—

0.251

10 (11.1)
121 (13.4)
212 (14.7)
265 (19.5)
165 (18)
25 (10.3)
—

(4.6, 17.6)
(11.2, 15.6)
(12.9, 16.5)
(17.6, 21.4)
(1.6, 20.1)
(6.2, 14.1)
—

0.071

732 (16.3)
79 (17.8)
80 (9)
8 (13.3)
—

(15.2, 17.3)
(14.3, 21.4)
(8.4, 9.6)
(4.7, 21.9)
—

<0.001*

374 (15.3)
78 (15.6)
130 (14.7)
274 (14.6)
43 (21)
—

(13.9, 16.7)
(12.4, 18.8)
(12.4, 17)
(13, 16.2)
(15.4, 26.6)
—

0.484

129 (11.6)
123 (13.2)
546 (15.5)
—

(9.7, 13.4)
(11, 15.4)
(14.3, 16.7)
—

0.001*

58 (13.2)
288 (15.7)
161 (15.2)
192 (15.1)
74 (17.5)
32 (14)
—

(10, 16.4)
(14, 17.4)
(13, 36.8)
(13.1, 17.1)
(21, 13.9)
(2, 26)
—

0.573
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TABLE 3.2. Characteristics of training and current protection practices by self-reported opioid exposure status among first
responders (N = 5,955) — Kentucky, Virginia, Mississippi, and Georgia, 2017–2018
Exposed, N
Unexposed, N
P-Value for ChiQuestion
Total, N
(%)
(%)
Square Test Statistic
Does your employer have a written Protection Program Policy (PPP) on drug overdose responses (e.g., opiates)?
Yes
3,324
504 (15.2)
2,820 (84.8)
0.013*
No
1,332
233 (17.5)
1,099 (82.5)
Don’t know
1,032
135 (13.1)
897 (86.9)
Missing
267
—
—
Does your employer offer employee training on how to properly use personal protective equipment and procedures to
prevent exposure to opioids during your work?
Yes
4,164
620 (14.9)
3,544 (85.1)
0.008*
No
1,079
199 (22.8)
880 (18.3)
Don’t know
448
53 (11.8)
395 (88.2)
Missing
264
—
—
Does your employer provide personal protection equipment to use while responding to possible drug-related incidents?
Yes
4,996
742 (14.9)
4,254 (85.1)
No
419
87 (20.8)
332 (79.2)
Don’t know
169
20 (11.8)
149 (88.2)
Missing
371
—
—
How often are you required to attend training about protecting yourself from opioid exposure?

0.058

Once at hire and then annually
2,666
384 (14.4)
2,282 (85.6)
0.042*
Once at hire, then as required by MD
134
21 (15.7)
113 (84.3)
Once at hire only
331
77 (23.3)
254 (76.7)
Other frequency
109
15 (13.8)
94 (86.2)
No requirements
559
133 (23.8)
426 (76.2)
Don’t know
238
45 (18.9)
193 (81.1)
Missing
1,918
—
—
Do you wear any of the following personal protection to prevent exposure to opioids during drug overdose response
calls or drug-related incidents?
Respirators – no
3,475
Respirators – yes
1,180
Missing
1,300
Protective clothing – no
2,727
Protective clothing – yes
2,068
Missing
1,159
Safety glasses/goggles – no
2,339
Safety glasses/goggles – yes
2,599
Missing
1,017
Gloves – no
157
Gloves – yes
5,303
Missing
495
What is the minimum level of respiratory protection you are
suspected of experiencing an overdose of opioids?

491 (14.1)
185 (15.7)
—
408 (15)
302 (14.6)
—
330 (14.1)
391 (15)

2,984 (85.9)
995 (84.3)
—
2,320 (85)
1,766 (85.4)
—
2,009 (85.9)
2,208 (85)

0.192

0.734

0.353

24 (15.3)
133 (84.7)
0.993
812 (15.3)
4,491 (84.7)
—
—
required to use when in close contact with a person who is

N95 filtering face piece respirator
1,275
193 (15.1)
1,082 (84.9)
0.02*
Surgical mask
563
102 (18.1)
461 (81.9)
Elastomeric half-face N95 respirator
84
13 (15.5)
71 (84.5)
PAPR†
16
7 (43.8)
9 (56.3)
Other respiratory protection
95
15 (15.8)
80 (84.2)
Don’t know
588
60 (10.2)
528 (89.8)
None
2,883
455 (15.8)
2,428 (84.2)
Missing
451
—
—
Are you aware of the NIOSH/CDC recommendations for preventing occupational opioid/heroin/ synthetic opiate
exposures of first responders, emergency personnel, and law enforcement employees?
No
3,363
512 (15.2)
Yes
2,038
312 (15.3)
Missing
554
—
Abbreviation: MD = physician; PAPR = powered air-purifying respirator.
* Correlation is significant at the 0.05 level.
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2,851 (84.8)
1,726 (84.7)
—

0.933

TABLE 3.3. Logistic regression assessment of significant characteristics from univariate analyses regarding opioid exposure
among first responders — Kentucky, Virginia, Mississippi, and Georgia, 2017–2018
Significant first responder characteristics from univariate analysis
Characteristic
S.E
OR
P - Value
Responder Type
Police
.111
1.732
<.001*
EMS
.083
1.476
<.001*
Rescue
.310
0.762
.380
Fire†
—
—
—
State of Residence
Georgia
Kentucky
Mississippi
Virginia
Other†

.236
.239
.259
.250
—

1.552
1.170
2.706
0.474
—

.062
.511
<.001*
.003*
—

Work Status
Full—time
Part—time
Volunteer
Other work status†

.232
.344
.436
—

1.261
1.411
.647
—

.543
.389
.273
—

Years of experience as first responder
<2 years†
2—5 years
>5 years

—
.135
.105

—
1.164
1.405

—
.260
.001*

Significant first responder current practices and exposure status from univariate analysis
Question
Does your employer have a written Protection Program Policy (PPP) on drug overdose responses (e.g. opiates)?
Yes
.104
1.188
.099
No
.177
1.409
.003*
Don’t Know†
—
—
—
How often are you required to attend training about protecting yourself from opioid exposure?
Once at hire only
.178
3.006
Once at hire and then annually
.136
1.511
Once at hire, then as required by MD
.207
1.820
No requirements
.140
1.720
Other frequency
.196
1.997
Don’t know†
—
—

<.001*
.002*
.004*
<.001*
<.001*
—

What is the minimum level of respiratory protection you are required to use when in close contact with a person who
is suspected of experiencing an overdose of opioids?
None
.146
1.649
.001*
Other respiratory protection
.175
1.947
<.001*
Surgical Mask
.157
1.570
.004*
Elastomeric half—face N95
.331
1.611
.150
respirator
N95 filtering face piece respirator
.522
6.844
<.001*
PAPR
.313
1.650
.109
Don’t Know†
—
—
—
* Correlation is significant at the 0.05 level.
† Referent group

24

Table 3.4 - Supplementary Table. Exposure and Health Effect Characteristics of First Responders (N = 5,955) — Kentucky,
Virginia, Mississippi, and Georgia, 2017–2018
Characteristic (no. with available information)
Ever been exposed to opioids (n = 5,955)
No
Yes
Missing
Types of opioids involved in exposures (n = 903)
Heroin
Fentanyl
Prescription pain medications
Unknown opioid
Carfentanil
Methadone
Opioid combination
Opioid and non-opioid combination
Exposure route (n = 903)
Skin
Inhalation
Accidental ingestion
Accidental injection
Other route

No. (%)
5,025 (84.4)
903 (15.2)
27 (0.4)
609 (36.3)
372 (22.2)
295 (17.6)
150 (8.9)
78 (4.7)
75 (4.5)
50 (2.9)
48 (2.9)
682 (54.5)
507 (40.6)
23 (1.8)
22 (1.8)
16 (1.3)

Experienced health effects from opioid exposure (n = 903)
No
Yes
Types of health effects experienced (n = 36)
Headache
Shallow, difficult breathing
Dizziness/fainting
Altered heart rate
Nausea/vomiting
Eye irritation
Weakness/fatigue
Itchy skin/rash/dermatitis
Confusion
Other
Treatment required from health effects (n = 18)
Transport to Emergency Department
Other unspecified
Naloxone(NARCAN) administration
Intubation
Level of concern regarding development of health effects (N = 5,955)
Very concerned
Somewhat concerned
Very mildly concerned
Not concerned at all
Haven’t given it much thought
Missing
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867 (96.0)
36 (4.0)
15(19.2)
13 (16.7)
9 (11.5)
8 (10.3)
7 (9.0)
7 (9.0)
7 (9.0)
5 (6.4)
5 (6.4)
2 (2.5)
7 (38.9)
7 (38.9)
3 (16.6)
1 (5.6)
1,310 (22.0)
1,753 (29.4)
1,363 (22.9)
824 (13.8)
522 (8.8)
183 (3.1)

CHAPTER 4
Impact and Evaluation of Current Recommendations on Prevention of
Occupational Opioid Exposure: A Mixed Methods Study Conducted Among
Kentucky-Based First Responders
Background
The issue of occupational-related opioid exposure has emerged as a potential
public health concern in recent years. First responders tasked with delivering Naloxone to
opioid overdose patients and the potential risk for this occupational group has become
greater with the emergence of highly potent forms of IMF on the streets along and
increased frequency of overdoses occurring; many anecdotal accounts of first responders
being exposed and experiencing health effects have been published through a variety of
media outlets.41-44 This concern and lack of understanding of the magnitude of the issue
resulted in a cross-sectional study conducted four southeast states in 2017 assessing
occupational opioid exposure among first responders. The results from this study
indicated that occupational opioid exposure is occurring and that future training on opioid
protective practices would be beneficial. Among the almost 6,000 respondents, 15%
indicated that they had been exposed to opioids through their role as a first responder.
Further, 65% indicated that they were ‘somewhat’ or ‘very concerned’ about developing
health effects from future opioid exposures. Although the findings from the 2017 study
indicated that there was a potential issue needing attention, these findings should also be
interpreted with caution and an understanding of the inherent limitations with self-report,
anonymous survey results. The metric for opioid exposure was self-report and the
question used could have been misinterpreted resulting in exposure misclassification,
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thus over or underestimating the true risk in the population sampled. Additionally,
convenient sampling was employed to recruit participants therefore introducing the
potential for sampling bias and issues with external validity. Despite the limitations, the
results regarding opioid exposure as well as first responder concern of health effects due
to potential future opioid exposure warranted further investigation. In the Fall of 2018,
the University of South Florida (USF) provided pilot grant funding to the University of
Kentucky to further investigate the issue and develop and evaluate a training intervention
for opioid protective practices among Kentucky-based first responders.
Currently, no training interventions on protection of occupational opioid exposure for
first responders exist aside from the aforementioned recommendations and guidance
published in the forms of articles and videos.28-34 Further, the effectiveness and reach of
those resources with the first responder population is unknown. The literature is sparse in
terms of research on the effectiveness of occupational health and safety (OHS) training
and effectiveness of OHS training; especially for first responders. This mixed methods
study intends to develop a better understanding of the current magnitude of the issue of
occupational opioid exposure among Kentucky-based first responders and to test and
evaluate a current publicly available evidence-based educational intervention.
Conceptual Model
There is a small body of literature assessing behavioral outcomes of training
programs for workers. Among the intervention studies that have been conducted among
workers, self-efficacy and outcome expectancies are two behavioral constructs that have
been used to assess behavior change.45 Further, there is a lack of literature assessing
educational interventions among first responders. Despite having a limited understanding
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of the current magnitude of occupational opioid exposure at the inception of the pilot
study as well as a lack of developed intervention, researchers designed the study using a
deductive approach drawn from behavioral theory. This method was selected in order to
guide development of the potential intervention and the associated theoretical constructs
that would be measured impacting potential study outcomes. The following elements
were used to develop a conceptual model used to theoretically frame the inputs and
outputs involved.
Assessment of change in this study was informed by elements of Bandura’s Social
Cognitive Theory (SCT). In particular, self-efficacy and outcome expectancies, two
constructs of the SCT were selected as constructs to be measured, pre and post
intervention for indications of intervention effectiveness. Self-efficacy, or an individuals’
belief that they can perform a given behavior, has been assessed as a factor influencing
safety performance among a variety of workers.46 Outcome expectancies, or the belief of
the increased likelihood of an occurrence given a specified action has also been assessed
as a factor influencing worker behaviors.47
There are five evidence-based methods known to improve an individuals’ selfefficacy: (1) personal mastery of a behavior or task, (2) vicarious learning or modeling,
(3) social comparison processes or watching someone else perform the task, (4) verbal
persuasion such as when someone asserts an individual is capable of completing a task,
and (5) physiological and psychological arousal; the emotions that are experienced when
thinking about a behavior.48 For this particular pilot intervention study, by providing
knowledge regarding opioid exposures, the routes of exposure, and methods to prevent
exposure through various presentations of the information in a video and bulleted list
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format, theoretically, the participants’ self-efficacy will increase relating to the adoption
of opioid protection practices.
The intervention used in this study ensured that the some of the methods used to
increase self-efficacy were incorporated in the intervention The video intervention
selected and mentioned later, provided a visual presentation of a scenario in which a first
responder is faced with an opioid exposure and a narrator discusses why the exposure
happened to the first responder and the correct steps that the first responder should have
taken in order to minimize opioid exposure (vicarious learning). The intervention also
incorporated verbal persuasion at various points with phrases describing the ways in
which first responders can take steps to minimize exposure. Physiological and
psychological arousal are intended to occur post video intervention; if participants had
increased levels of knowledge regarding opioid protection practices, the emotions
surrounding the issue would be calm and confident.
Outcome expectancies, the other behavioral constructed measured in this study,
can be split into three dimensions: (a) area of consequences, (b) positive or negative
consequences, and (c) short-term or long-term consequences.47 Additionally, these
consequences can be categorized into three: (1) physical outcome expectancies, involving
expectations related to discomfort or potential harm, (2) social outcome expectancies
involving the anticipated social responses post behavior change, and (3) self-evaluative
outcome expectancies, referring to the anticipation of experiences like feeling satisfied
with oneself.
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In terms of this video intervention, the knowledge obtained regarding the highrisk of opioid exposure in conjunction with knowledge obtained to prevent the high-risk
opioid exposures impact the perceived outcome expectancies among the participants.
For instance, if a participant was initially unaware of the potentially fatal
consequences of occupational opioid exposure and the associated routes of exposure,
after participating in the intervention, their physical outcome expectancy regarding the
issue may change, and potentially changing their behavior to adopting safer protection
practices more frequently. Taking into consideration the elements that make up outcome
expectancies and self-efficacy, the following conceptual model proposes the sequence of
events and the intended associated changes that the participants theoretically experience
if the video intervention exposure among the participants is effective. The scope of this
pilot study has no intent to measure post-intervention conditions due to the limited times
and funding constraints of the pilot grant funding this study.
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Figure 4.1. Conceptual model for proposed effectiveness of CDC/NIOSH intervention on reduction of occupational
opioid exposures and concern among first responders
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Methods
This study was conducted among Kentucky-based first responders between March
and September of 2019. A mixed methods approach was used and involved both
qualitative and quantitative data collection strategies. These strategies included formative
focus group interviews with both active responders and leadership of emergency medical
service (EMS), police, and fire organizations in Fayette and Madison counties followed
by collection of pre/post intervention online survey data with first responders in
Kentucky. Institutional Review Board approval for this study was granted by the
University of Kentucky Office of Research Integrity under protocol #46443. All
participants in the focus groups signed consent forms prior to participation and a waiver
of documentation of informed consent was approved for online intervention study
involvement.
Formative Research – Focus Group Interviews
In order to develop an understanding of the current magnitude of the issue of
occupational opioid exposure among first responders, the study began with formative
research including two focus groups interviews in a nonmetro and metro Kentucky
county. Focus group interviews occurred between March and May of 2019 and an openended interview guide with the following overarching topics was used: opioid exposure
prevalence, background on current training involving opioids, routine PPE use and
practices, currently available resources for training and PPE, and recommendations and
preferences for future training interventions on opioid exposure prevention practices.
Focus group participants were selected and invited based on their employment in the
selected metro and nonmetro locations. Fayette and Madison counties were selected as
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the metropolitan and nonmetropolitan locations, respectively based on their high ageadjusted drug overdose morality rates in 2018. Fayette county, a metropolitan county (2 –
rural-urban continuum code (RUCC)) had a total of 121 overdose deaths and an ageadjusted drug overdose mortality rate of 38.04 deaths per 100,000 persons in 2018.49-50
Madison county, a non-metropolitan county (4 – RUCC), had a total of 46 overdose
deaths and an age-adjusted drug overdose mortality rate of 57.62 deaths per 100,000
persons in 2018. Further, the snowball sampling technique was used to identify and
assemble the two groups to ensure involvement of both active first responders and senior
leadership members by two key first responder leaders.
Statistical Analyses – Focus Group Interviews
Due to the nature of the exploratory formative focus groups, a general inductive
approach was used for qualitative analysis for the collected focus group data.51 Interviews
from the focus groups were audiotaped, transcribed and analyzed by two coders (RT and
SW). Descriptive coding to identify conceptual codes and the development of themes
were generated to contextualize the data independently among the two coders. Themes in
qualitative analysis are utilized to organize the reoccurring thoughts and ideas within the
textual data in order to answer the research questions.52 Coders discussed themes and
underlying associated codes and came to an agreement on final themes that captured
overarching repeated ideas communicated by focus group participants. Conceptual codes
that supported themes present in both rural and urban focus groups were included in the
final presentation of results (Table 4.1). In order to provide a visual of the textual data in
the two focus group transcripts, a word frequency query including the 100 most frequent
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words was run using NVivo version 12 for MacIntosh to produce a word cloud (Figure
4.2).
CDC/NIOSH Video Intervention
Findings consistent among the 2 focus groups, described later in-depth, indicated
that opioid exposure among first responders low risk but that if educational training on
the topic were developed, that it should be geared towards new recruits and include ….
“real footage of a first responder becoming exposed to opioids and experiencing health
effects” (urban first responder). These findings prompted researchers to test and evaluate
a previously published online video by the National Institutes for Occupational Safety
and Health (NIOSH), titled “Illicit Drugs, Including Fentanyl: Preventing Occupational
Exposure to Emergency Responders—Using Personal Protective Equipment.” This video,
developed by NIOSH in collaboration with Fredericksburg, Virginia’s fire and police
departments provides educational information on prevention of occupational opioid
exposure to emergency responders utilizing real footage of a first responder being
exposed and experiencing health effects as an example.
The intervention involved one online session using a REDCap survey (see Appendix).
REDCap, short for ‘Research Electronic Data Capture’ is a web-based application
developed by Vanderbilt University used by researchers to design and disseminate
surveys and capture and store data. Within the survey, participants were prompted to
complete a pre-test, view the embedded NIOSH video and read accompanying
information from NIOSH website, and complete a post-test (Appendix). The pre-test
included questions on opioid exposure, opioid-related training, demographic information,
opioid protective knowledge, self-efficacy, and outcome expectancies. The post-test

33

included the same questions on knowledge, self-efficacy, and outcome expectancies. The
order of the knowledge questions on the post-test differed from the order on the pre-test
to minimize the potential for order effects bias, a potential bias when the same questions
are asked in the same order. Evaluation questions regarding the NIOSH video were also
asked on the post-test.
Measures
Measures included knowledge, self-efficacy, and outcome expectancies related to
opioid protection practices. Participant knowledge was assessed with 14 questions
developed with content from the NIOSH video and information from the NIOSH website.
The questions included both multiple choice and true/false formats and a total of nineteen
points were possible. To assess self-efficacy regarding opioid protection practices,
participants were asked to rate their level of confidence for three statements on scale from
0-100 (total of 300 points possible) with 0 indicating ‘no confidence at all’, 50 indicating
‘some confidence’ and 100 indicating ‘complete confidence’. Lastly, to assess outcome
expectancies regarding opioid protection practices, participants were asked to rate their
level of agreement with three statements on a scale from 0-100 (total of 300 points
possible) with 0 indicating ‘strongly disagree’, 50 indicating ‘neutral’ and 100 indicating
‘strongly agree’. The large width of the scales in this study were developed with the
intent to increase the scales’ variance and reliability.
Participants
The inclusion criteria for participants were: (a) first responders currently working
full time or volunteer, (b) have been working in current role for at least six months, (c)
resident of Kentucky, (d) at least 18 years of age or older, and (e) were able to read,
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speak and understand English. First responders included individuals employed or
volunteering in positions for fire, emergency medical service (EMS), or police
departments. Previously established study partners in the Kentucky first responder
community assisted in disseminating an email including an IRB-approved cover letter
with link to the REDCap survey to participate.
Statistical Analyses - CDC/NIOSH Video Intervention
This study employed a pre, post-test design where the participant acts as their own
control. Univariate analyses were conducted to generate descriptive statistics on
participants characteristics. Paired sample t-tests were conducted to compare the means
of pre and post-test knowledge, self-efficacy, and outcome expectancy scores among
participants to determine the short-term effectiveness of the NIOSH educational
intervention in altering the aforementioned constructs among the group of first
responders. Histograms were generated and analyzed for each measure prior to t-test
analyses for assess normality assumptions. Effect size estimates via Cohen’s d, were
calculated post analyses to describe variance in knowledge, self-efficacy, and outcome
expectancy scores accounted for by the intervention.53 In order to assess whether certain
demographic characteristics had a significant effect on change in knowledge, selfefficacy, and outcome expectancy scores, a linear regression test with outcome variable
being the difference and pre-test and post-test score for each respondent was conducted.
Characteristics of interest included as predictors included length of time (in years) served
in current first responder role and age of respondent.
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Results
Formative Research – Focus Group Interviews
The two focus group interviews occurred in Fayette (metro) and Madison
(nonmetro) counties and lasted approximately sixty minutes each. A total of twelve first
responders participated and included (42%) police, (25%) EMS, and (33%) fire. The
interview guide included questions on the perceived magnitude of current occupational
opioid exposure, current training relating to opioids, routine PPE use and opioid
protection practices, currently available resources for training and PPE, and preferences
and recommendations for future training interventions.
The major themes that emerged from the two focus included the following (1):
occupational opioid exposure does not seem to be a concern, (2) data on opioid overdoses
are trending down but this may not provide a real picture of the issue and burden of
opioid-related calls, (3) needle sticks are the most pressing concern, (4) changes in drugrelated policies and procedures have helped minimize concern and potential occupational
exposures of drugs, (5) there has been an emergence of dangerous mixtures of drugs;
many drugs laced with fentanyl to intensify effect, and (6) interventions should include
real-life videos focusing on awareness as well as real-footage of exposures to first
responders occurring.
Theme #1. Occupational Opioid Exposure Not a Concern
When asked about whether participants were concerned about their risk for opioid
exposure, the consensus of little concern and that occupational opioid exposure wasn’t a
real threat was consistent. In both groups, responders felt that their due diligence to
adhering to universal precaution protocols kept them safe from opioid exposures.
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“For us, we’re going for patient care so we use universal precautions for which
include the nitrile gloves and you know our uniform even if it’s just what he’s
wearing right now um... we use that universal precaution for every run because
we’re there for patient care and are more than likely going to be touching the
stranger a lot and don’t know you know what blood borne pathogens and so forth
so we’re automatically protected from fentanyl exposure.” (urban first responder)
“We’re there for patient care. I don’t think it’s that we don’t care about any other
exposure that we could be exposed to it’s just that the tools that we have and the
PPE that we have and how we handle situations from a patient care perspective
also protects us from the potential exposures.” (urban first responder)
“I think the fluid level of protection that we worry about the most also matches the
level of protection that we would need for you know, an exposure of that nature.”
(urban first responder)
When asked if any of the first responders present had been exposed or had known anyone
that had been exposed to opioids, only a few had known of someone exposed. The issue
of occupational opioid exposure did not come off as concerning to the participants.
“No. I think urban had one. I don’t know the facts behind that with their guy up
there.” (rural first responder)
“I don’t know that I’ve ever even worried.” (urban first responder)
Theme #2. Trend of opioid-related calls decreasing but may not be true picture
When discussing trends in opioid-related calls, the participants noted that opioid
overdose related calls were trending down but that the downtrend probably does give a
true picture as to what is really happening. A call is only coded as “opioid overdose” if
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Naloxone is administered during the call. The root cause of many calls coded as
burglaries, domestic violence, or some type of other issue are typically drug-related.
“So our call volume is over seventeen-thousand so it’s a small percentage of
those. Now if you really extrapolate out overdose-related calls whether it’s
domestic violence whether it’s intoxication, wrecks and all that, that number
jumps up but pure overdoses receiving Narcan to get them breathing again was
about 400” (rural first responder)
“Honestly from my point of view, the majority of calls that we respond to are
drug-related at some point whether it’s like the Chief mentioned somebody
stealing to support a drug habit or somebody who is under the influence of a
narcotic or an opioid that’s causing a disturbance whether it’s domestic or out in
public… a lot of our calls are solely based at the bottom level on some kind of
drug addiction or some kind of drug abuse in some way, shape, or form”(rural
first responder)
Further, participants also mentioned that the downtrend witnessed in opioid-related calls
may be due to the increased availability of Naloxone in the community. According to a
2018 report by Freeman et al. assessing naloxone availability from 2011-2017, naloxone
prescriptions have increased sharply from 2015 to 2017, coinciding with the increasing
enactment of naloxone access laws.54
“Now, I don’t know how many are just going unreported as overdoses because
now you’re getting a lot more Narcan into the population. I don’t know how many
calls you guys were going to that’s already been narcanned and you’re still
getting called out there.” (urban first responder)
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“We come across Narcan on probably about one or two out of ten search
warrants. We usually execute around twenty search warrants a month on average
and we come across the Narcan in houses; either a used vile or the ones that have
come from the health department already pre-packaged. So we do know it is out
there and we’re not getting a lot of the calls. Fine by me. It saves us tax dollars
and time.” (urban first responder)
Additionally, Naloxone, the antagonist for opioid overdose, only works to reverse an
opioid overdose. Despite the opioid overdose calls decreasing, first responders mentioned
they have seen an uptick with other drugs like methamphetamine.
“We have actually seen a decrease in the number of patients needing Narcan. So
that sounds like a victory but its’ really not. The drug of choice is switching from
opioids kind of back to meth again which it doesn’t do anything for meth so the
number of overdose responses that appear to be going down is because the drug of
choice appears to be changing.” (rural first responder)
Theme #3. Needle Sticks Are Biggest Concern
When asking about other current concerns associated with the opioid epidemic,
needle sticks emerged as the most concerning issue from both focus groups.
“The biggest thing I fear is needle sticks.” (rural first responder)
“Definitely probably for the road guys I could probably speak for the majority of
us. The needle pricks. I’m more concerned about getting stuck by a needle than I
am somebody shooting me to be honest with you.” (rural first responder)
One officer mentioned they had actually experienced being stuck before and that there
had been multiple needle stick exposures in their department.
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“We’ve had three needle exposures and you know we’ve learned over time that
you know what we can do but to me out of this whole I guess problem that has
been what we fear the most, is the needle sticks.” (rural first responder)
Also mentioned was PPE practices and norms regarding the different types of first
responders with police, not handling emergency response and associated biohazardous
risks as much as fire/ems, and therefore not gloving up as often as they feel they should
in some cases.
"I think the fire department probably does more due diligence with putting on
personal protective equipment. We still get officers that will on just a pat down or
search dive into a pocket without a glove on and get a needle stick. We get maybe
one of those a year I think but still, for every one needle stick, there are probably
ten or 100 ungloved.” (urban first responder)
In terms of interventions to combat needle sticks, the syringe exchange programs
managed by the local health departments were viewed as being instrumental in reducing
the number of needles on the streets. These programs enacted by Senate Bill 192 in 2015
were developed in order to reduce infectious diseases such as HIV and hepatitis C in the
population as well as provide public health education and testing of the aforementioned
infectious diseases.55
“Well you know we support the needle exchange because of the single-use needles
and you know needles are hard to get you know we’ve seen cases where they’re
stealing packages at tractor or pharmacy supply you know for cows or whatever
else just to get the syringes out of their and then shoot up in the bathrooms uh but
they think we’re enabling but our whole issue with supporting the needle
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exchange wasn’t to enable. They’re going to do it you see what I’m saying? It’s
going to happen. We’re going to find the needle on the ground or they can take it,
pick it up and turn it into the health department and turn it in so they don’t get
stuck.” (rural first responder)
Theme #4. Changes in Drug-Related Protocol and Procedures to minimize
occupational exposures
Also mentioned was the changes that have been made surrounding drug-related
policy and practices amongst first responders in order to minimize potential occupational
exposures to opioids. Field testing and the collection of on-site samples are now
prohibited due to the dangers in the rapidly-changing drug landscape and inability to
identify drugs on the streets just by looking at them.
“We also changed our policy... that’s been... three years ago...at least three years
ago when it really started. We used to field test narcotics and we have a strict
prohibition on field testing any narcotic no matter what it is. We don’t test
anything and we don’t remove a bag from a bag. We pretty much, whatever
container it’s in we don’t take it out of that. We just place it in an evidence
envelope.” (urban first responder)
“And we don’t burp bags. We got trained on that. We don’t burp bags to
aerosolize the particulate. Umm... that’s all we’ve done to combat that.” (urban
first responder)
“We changed our PPE to a nitrile glove that is actually fentanyl resistant” (urban
first responder)
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Theme #5. Dangers with Drug Mixtures
Another concern that arose in both focus groups was this issue of illicit drug
combinations being confiscated on the streets. In a lot of cases, drugs are being laced
with fentanyl or other highly potent forms of opioids in order to increase the strength of
another drug.
“There’s also I think for our department there’s a lack of awareness that
sometimes stuff like Xanax pills aren’t really Xanax pills that they’re pressed and
they’ve got opiates in them. Ya know, pressed Tylenol with opiates or something”
(urban first responder)
“Okay but yeah they’re right. The trend is kind of switching from heroin back to
meth because uh heroin was the first mixture with fentanyl and carfentanyl but
now they’re putting it in cocaine. They’re putting it in meth. They’re lacing
marijuana with it. I mean it’s kind of popping up in just about everything” (rural
first responder)
Theme #6. Training Intervention Preferences and Recommendations
One of the key intents of the focus groups was to learn more about preferences for
occupational-related opioid exposure prevention training. Many of the participants
mentioned that they didn’t feel occupational opioid exposure was a big issue but if they
had seen real footage of an actual first responder being exposed, that they were more
likely to see it as a risk and be more interested in trainings associated with the issue.
“I know it sounds awful but yeah if you’re watching something that happened in
real life versus somebody... we’re kind of weird I think all of us in that when
somebody from outside comes in and tries to teach a class on something we’ve
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done fifty times, a lot of times we’re just (in one ear, out the other motion and
sound).” (urban first responder)
“There’s not a whole lot of videos out there of a guy touching something, falling
down, having trouble breathing and having to be taken to the hospital.” (urban
first responder)
“I think as far as effective training... you said something earlier like some sort of
role play or actor type I’d say if you can get your hands on body-worn camera
video of an actual exposure.” (urban first responder)
“I’d say for me it would be an online video. Short.” (urban first responder)
Additionally, a lot of discussion regarding general awareness, hands-on experience, and
‘street smarts’ were highly regarded in terms of having the ability to protect oneself from
opioid exposure. Incorporating a focus of general scene awareness and being able to
decipher presence of certain drugs based on on-scene clues in training was recommended.
“Signs of drug abuse and what paraphernalia is associated with what drug so if
you go into a house and you see a lot of spoons that are burnt on the bottom
they’re probably using the IV. It’s got a needle somewhere it’s either meth or
heroin.” (rural first responder)
“Yeah you really learn it as you go through it and you’re exposed to it.” (rural
first responder)
Discussion of the rapidly changing drug landscape and associated new and emergent risks
also occurred. Recommendations on quicker policy development and dissemination to
combat new risks among first responders was also mentioned.
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“Getting policies out to address the current trends because it changes so much
you know like you said uh you’ve got to be in the know of how they’re going
business because it’ll switch on you, you know what I’m saying?” (rural first
responder)
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Figure 4.2. 100 Terms Most Frequently Used Among Urban and Rural Focus Group
Participants, March – May 2019, (N=12)
Impact of CDC/NIOSH Video Intervention
A total of 50 participants completed the video intervention survey. The majority
of those participants reported working full-time (68%) in the role of a fire fighter (68%),
male (86%), Caucasian (96%), between the ages of 31 and 50 (70%), had completed
some college (36%), and served primarily metro counties (54%) (Table 4.2.). Questions
asked regarding prior occupational opioid exposure as well as training related to opioids
revealed that only 4% (2) of respondents had been exposed to opioids through their job
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and the majority (86%) had received training in the past two years that involved opioids.
The questionnaire also asked, ‘Are there exposures to other things you encounter while
working that concern you’? Most respondents (76%) said ‘yes’ and communicable
diseases, carcinogens, and bed bugs were reported most frequently when asked ‘What
other things do you encounter that are concerning to you and your health’? in an open
text format (Figure 4.1.).
Mean knowledge scores for pre and post-test were 64% and 80%, respectively.
Results from the paired sample t-test indicated that the NIOSH video intervention had a
significant impact on knowledge scores pre-test to post-test by an increased average of
2.94 points, (t=6.451, p<0.000, df=49). Calculation of Cohen’s d, yielding a score of 0.9,
indicated that the intervention had a large effect on change in knowledge scores. Mean
self-efficacy scores for pre and post-test were 78.5% and 87.2%, respectively. Similarly,
mean outcome expectancy scores for pre and post-test were 77.9% and 83.6%,
respectively. Paired t-tests also indicated significant impact from of the NIOSH video
intervention on both self-efficacy scores and outcome expectancy pre-test to post-test
scores. There were average increases in pre-test to post-test self-efficacy scores by 8.6
points (t=3.423, p<0.001, df=49) and pre-test to post-test outcome expectancy scores by
5.6 points (t=3.349, p<0.002, df=29). Calculation of Cohen’s d for self-efficacy and
outcome expectancy yielding scores of 0.48 and 0.47, respectively indicated that the
intervention had an average or ‘medium’ effect on self-efficacy and outcome expectancy
scores among participants.
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Evaluation of CDC/NIOSH Video Intervention
Several questions regarding the quality and impact of the 13-minute CDC/NIOSH
video were asked at the end of the survey. Results from the formative focus groups
indicated that incorporation of real footage of a first responder experiencing opioid
exposure and associated health effects would be an effective component to include in a
future training intervention. As the CDC/NIOSH video did include real footage of a first
responder becoming exposed and experiencing health effects, the following question was
asked: ‘The video presented a real life first responder experiencing health effects from
illicit exposure. Did seeing this change your perception of risk’? The majority (84%) of
respondents reported ‘yes’. Almost all (96%) of respondents reported ‘yes’ to the
question, ‘Did you learn something new from the opioid exposure prevention video’. All
(100%) of the respondents reported that they thought the information on illicit
drugs/fentanyl exposure prevention was presented in an effective manner and 96%
reported the video being thorough enough. In terms of video length, 78% (39) of
respondents reported ‘good video length’, 18% (9) of respondents reported it ‘could have
been shorter’, and 4% (2) of respondents reported the video ‘could have been longer’. In
terms of recommendations on ways to improve the video or other educational videos on
prevention of exposure to illicit drugs/fentanyl for first responders, respondents reported
the following: (1) the development of more scenario-based videos; (2) videos tailored to
different types of responders (police, EMS, and fire); and (3) incorporation of
instructional methods to don on/off respirators and other PPE.
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Discussion
Results from this pilot study indicated that an educational intervention developed
by NIOSH was effective in increasing the knowledge, self-efficacy, and outcome
expectancies regarding opioid protection practices among a group of first responders in
Kentucky. The video intervention also had an impact on changing the first responders’
perception of risk pertaining to opioid exposure with the incorporation of real footage of
an opioid exposure occurring among a first responder. In terms of video evaluation, the
video length, thorough explanation of the issue and methods to minimize exposure,
presentation of information, and impact on obtaining new knowledge were ranked highly
by respondents.
Many of the findings from the qualitative focus groups reemerged in the
intervention survey portion of the study, providing validity for those findings. The
concern of needle sticks among first responders discussed in the focus group sessions was
also a concern indicated by respondents that participated in the intervention study. The
issue of needlestick injury among first responders has not been thoroughly assessed in the
literature. The most recent evaluation was conducted in July 2017 by the CDC’s Health
Hazard Evaluation (HHE) program.56 This evaluation conducted in an Ohio city police
department found that thirteen needlestick injuries had occurred among 1,000 officers
over a six-year period. Nine of eleven source individuals tested for communicable disease
had contracted hepatitis C. The majority of needlesticks episodes had occurred during pat
down searches. These findings are consistent with the findings from the focus group
textual data in the current study with participants reporting coming in close contact with
needlesticks when patting down suspects. Further, a 2018 cross-sectional study assessing
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needle stick injury incidence and needle stick training among EMS workers in West
Virginia and found that only 18% of 248 EMS providers reported a needle stick injury in
the year preceding survey participation.57 Additionally, being of older age, having more
experience, and more certifications was significantly associated with the incidence of
needle stick injury. A 2011 retrospective examination of occupational exposures and
associated outcomes occurring among a group of urban EMS providers from 2007-2009
providers was conducted and among 397 reports filed, six cases (1.5%) of needlestick
injuries were reported.58 This assessment was conducted on data ten years ago and only
among EMS workers. Given the recent increases in opioid abuse and overdose death
rates, additional studies are needed to characterize the current magnitude of this issue on
different types of first responders.
Further, another concern that emerged in both the focus groups and the
intervention portion was violence towards first responders relating to the combative
behaviors exhibited by overdose victims. Overdose victims that exhibit combative
behaviors post overdose revival have often overdosed on a mixture of opioids and
methamphetamine, or another stimulating drug like methamphetamine.
Methamphetamine has been significantly associated with violent behavior due to its
pharmacological effects including psychosis, agitation, and paranoia.59 Other concerns of
first responders that emerged were the issues with the constantly-evolving drug market,
drugs often being laced or mixed and consequently difficult to visually identify,
carcinogens, bed bugs, and contracting communicable diseases while on the job.
Recommendations for the development of future training interventions that
emerged from qualitative textual and quantitative survey data included the development
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of more videos incorporating real footage of exposures and demonstrations on proper use
of PPE with a variety of first responder types (police, EMS, and fire), and encouraging
use of “street smarts” and having senior first responders sharing experiencing as it relates
to the identification of potential high-risk drugs present. All evaluation results gathered
on the NIOSH video intervention will be shared with NIOSH officials. Further, results
indicating the current issues of concern will be shared with Kentucky partners also
working on the issue of occupational opioid exposure.
There are several limitations to consider with this pilot study. Madison County
was selected as the nonmetro county for focus group involvement. As of 2010 this county
had a population of 87, 916 and a rural-urban continuum code of ‘4’ classifying them as a
‘nonmetro’ urban population of 20,000 or more, adjacent to a metro area. Given that this
county is not on a more rural end of the rural-urban continuum with a code of 5-9, the
study results from the focus groups may not provide the most comprehensive scope of the
issues and concerns of responders with data from more rural area representatives, not
included. The items used to assess knowledge, self-efficacy, and outcome expectancy in
the intervention survey were not tested for psychometric soundness, therefore the validity
and reliability of the items used in the survey to measure those constructs are unknown.
Currently, there are no validated scales in the literature that have been developed for the
evaluation of knowledge, self-efficacy, and outcome expectancies for first responders.
Further research to develop and test the validity of survey instruments for latent
behavioral constructs as it relates to OHS training outcomes is needed. Only immediate
short-term results of knowledge, self-efficacy, and outcome expectancy change in scores
were gathered due to the pre and post-tests conducted in the same study session.
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Sustained changes over long periods of time were not assessed due to the nature of this
limited time, pilot study. Therefore, we are not able to ascertain whether the knowledge
and change in self-efficacy and outcome expectancy scores will be retained in the future.
Lastly, given the design of this pre-test-post-test pilot study, this study is at risk for at
least two potential threats of internal validity. Despite mixing up the order of knowledge
questions from pre to post-test, there is a chance that significant results found in mean
difference knowledge scores could be threatened by a practice effect rather than video
intervention effect, given that the questions are familiar to the participants.
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Table 4.1. Themes and subthemes extracted from focus group interviews – Kentucky, 2019
Theme
Subthemes
1. Occupational opioid exposure not a
Universal precautions/standard protocol keep
concern
responders safe
No one exposed/not current worrisome issue
2. Trend of opioid-related calls decreasing
Opioid calls only coded as opioid related if
but may not be the true picture
Naloxone administered
Increase in community access of Naloxone

3. Needle sticks are biggest concern

4. Changes in drug-related protocol and
procedures to minimize occupational opioid
exposure
5. Dangers with drug mixtures
6. Training intervention preferences and
recommendations

Despite decreases in opioid-related calls, uptick
in trends of other drugs
Fear associated with needle sticks greater than
getting shot
Numerous need stick injuries occurring
Gloving up not as frequent among police than
fire
Syringe exchange programs are helpful in
combatting the issue of needle sticks
No field testing or taking samples of drugs
No burping of bags
Fentanyl-resistant gloves
Many drugs are combinations of drugs or laced
with fentanyl to intensify effects
Real footage of first responder being
exposed/experiencing health effects
General awareness, hands-on experience, and
‘street smarts’ incorporated into short training
videos
Quicker policy development and dissemination
to combat new risks emergent with new drugs
present on the streets
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Table 4.2. Characteristics of intervention survey participants
(N = 50) — Kentucky, 2019
Characteristic
Total
Responder Type
EMS
Fire
Police
Work Status
Full-time
Volunteer
Both
Gender
Male
Female
Age
16-20
21-30
31-40
41-50
51-60
Years of experience in current role
<2 years
2-10 years
11-20 years
21-30 years
30 + years
Rurality
Urban
Rural
Combination
Race/ethnicity
White/Caucasian
Black/African American
Education
High school/GED
Some college
Associate degree
4-year college degree
Graduate degree
Other education

Total, N (%)
50 (100)
12 (24)
34 (68)
4 (8)
34 (68)
9 (18)
7 (14)
43 (86)
7 (14)
1 (2)
8 (16)
20 (40)
15 (30)
6 (12)
6 (12)
21 (42)
12 (24)
9 (18)
2 (4)
21 (42)
27 (54)
2 (4)
48 (96)
2 (4)
5 (10)
18 (36)
6 (12)
11 (22)
7 (14)
3 (6)
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Table 4.3. Self-Reported Opioid Exposure and Training Characteristics, (N=50) – Kentucky, 2019
Opioid Exposures and Training Characteristics
Total
Opioid Exposure (n=50)
Yes
No
Health Effects from Exposure (n=2)
Yes
No
Number of Opioid-Related Trainings (past 2 years) (n= 50)
0
1
2
3
4
5
Reported Formats of Opioid Trainings Attended
Online module
Video
In-person

Total, N (%)
50 (100)
2 (4)
48 (96)
0 (0)
2 (100)
8 (16)
17 (34)
14 (28)
5 (10)
4 (8)
2 (4)
14
14
34
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Figure 4.3. Other ‘Concerning’ Exposures Reported by First Responders on, (N=38) – Kentucky, 2019
Other 'Concerning' Exposures Reported by First Responders (N=38), Kentucky, 2019

18

17

Frequency of Reported Exposure

16
14
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10
8
6
4

5
3

3

2

3
1
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*FR= first responder; IDLH** = immediately dangerous to life or health
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CHAPTER 5
IMPLICATIONS FOR PUBLIC HEALTH

Overall Summary of Findings
This study was the first to assess the magnitude of occupational opioid exposure
among a regional group of first responders in the southeast. Findings from this study
indicated that approximately 15% reported ever being exposed to opioids; less than 1%
(0.6%) reported experiencing exposure-related health effects. Despite the small fraction
of self-report exposure and associated health effects found in this sample, this study
indicated that occupational opioid exposure is occurring. The majority of survey
respondents reported having a high level of concern about the development of health
effects from opioid exposure, indicating a need for education on the low risk of
occupational exposure and associated health effects and also the steps that can be taken to
reduce risk based on the risk-level of the situation. The results from this multi-state study
prompted a deeper dive into the issue resultant in the development of an additional pilot
intervention study. This mixed methods study began with formative focus groups among
two groups of first responders serving in a metro and nonmetro counties with recent high
overdose mortality rates (N=12). Results from the qualitative analysis indicated the
following: (1): occupational opioid exposure does not seem to be a concern, (2) data on
opioid overdoses are trending down but this may not provide a real picture of the issue
and burden of opioid-related calls, (3) needle sticks are the most pressing concern, (4)
changes in drug-related policies and procedures have helped minimize concern and
potential occupational exposures of drugs, (5) there has been an emergence of dangerous
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mixtures of drugs; many drugs laced with fentanyl to intensify effect, and (6)
interventions should include real-life videos focusing on awareness as well as realfootage of exposures to first responders occurring. These findings prompted researchers
to test and evaluate the online NIOSH video as the intervention along with viewing of
associated text pertaining to opioid protection practices from the NIOSH website. Results
indicated that the NIOSH video intervention had a significant impact on knowledge, selfefficacy, and outcome expectancy test scores. The evaluation questions assessing the
NIOSH video intervention yielded positive results. Perception of risk change via viewing
actual footage of an overdose resulted in 86% of the respondents, 96% of respondents
learned something new, 100% felt the video presented the material in an effective
manner, and 78% reported the 13-minute video to be of ‘good length’.
Strengths and Limitations
This is the first study to assess occupational opioid exposure among a regional
sample of first responders as well as address the potential issue with further investigation
involving testing and evaluation of a currently available educational tool provided by
NIOSH, the leading federal organization overseeing occupational safety and health in the
U.S. The second study began two years after conclusion of the first study. An additional
strength was starting the second study with formative focus groups to develop an
understanding of the current magnitude of occupational opioid exposure and potential
recommendations for the development of educational training materials. Further, the first
study was a self-report anonymous cross-sectional survey, yielding results that are often
misleading and biased. The formative focus groups enabled the development of an
understanding of the current scope of the issue along with other concerns and trends
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previously unknown by the research team. Further, these focus groups provided guidance
on the development of the intervention phase of the study, recommending potentially
effective intervention attributes. An additional strength of this study is that through the
intervention phase, evaluation of a government published educational intervention tool
occurred, providing the government organization with feedback and recommendations.
There are several limitations that should be considered with this project. The
results from both studies occurred among first responders in the southeast regions of the
U.S, thus they may not be generalizable to first responders serving all geographical U.S
regions. The sample size in the intervention pilot study was small, with a total of sixtytwo participants between the focus group sessions and intervention study. Continued
research is needed in order to learn from first responders serving a variety of
geographical regions in order to develop an understanding of the current drug trends,
concerns, and recommendations for future training interventions.
Future Directions and Recommendations
Aside from the project findings mentioned, an important outcome of this project
is the evidence supporting the importance of relationships among government agencies,
university researchers, and state and local level partners in the assessment of potential
occupational health issues and development of tools to address those health issues. The
foundation of this work was initiated at the annual 2016 Southeastern States Occupational
Health Network (SouthON) Meeting. This meeting brings together representatives of
state health departments, NIOSH, the Occupational Safety and Health Administration
(OSHA), the Council of State and Territorial Epidemiologists (CSTE), regional
Occupational Safety and Health Education and Research Centers (OSHERC) and other
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occupational safety and health partnerships with the goal to develop initiatives and foster
scientific collaborations on a regional level. Occupational opioid exposure emerged as a
concern at the 2016 meeting, warranting further investigation and prompting states to
apply for soon thereafter appropriated pilot funds dedicated to better understanding the
issue. Four states including Kentucky, Georgia, Virginia, and Mississippi were awarded
pilot funds to develop and disseminate a survey of first responders in their respective
states. The next year, the findings from the survey were presented at the 2017 SouthON
meeting. Results regarding opioid exposure and first responder concern were consistent
across the four states so the states decided to move forward with a collaboration for
disseminating of the regional findings. Next steps were then discussed at the workgroup
session which resulted in the appropriation of potential pilot funds to focus on the
development of educational interventions for first responders to address the exposure and
concern issue. Soon thereafter, the Kentucky group received pilot funding from the
University of South Florida’s Sunshine Education and Research Center Pilot studies
program and conducted a mixed methods intervention study.
During the research efforts, many first responder organizational partnerships
within Kentucky were developed and began initially with involvement in the state-level
Health and Medical Preparedness Advisory Council (HMPAC). This council meets
quarterly and involves public health and medical service partnering agencies with the
intent to share updates and develop guidance and plans relating to preparedness for the
state of Kentucky. The Kentucky research team attended the quarterly meetings from the
inception of the first study in the Fall of 2017. Partners at this meeting were instrumental
with connecting the research team to leaders of first responder organizations in Kentucky,
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enabling quick dissemination of the survey and participant accrual. The HMPAC
continued to involve the UK research team in quarterly meetings, enabling them to share
findings and next steps so that well-connected HMPAC members could be of assistance,
if needed.
The projects conducted in this study resulted in a better understanding of the
current magnitude of opioid exposure, the testing and evaluation for a publicly available
educational intervention produced by a government organization, as well as
recommendations on improving the reach and effectiveness of similar interventions
relating to the prevention of occupational opioid exposure. These two studies and
associated findings give recognition to the importance of the provision of mechanisms to
support collaborations between government organizations and university researchfocused institutions. Continued efforts to enable these collaborations are recommended in
order to facilitate the continued stream of communication of occupational health issues
impacting workers to the government organizations developing guidelines and tools for
these workers. Below is a conceptual model based on the three-year project
characterizing the relationships between government and university partners and
sequence of events including (#1.) the collaborative identification of occupational health
issues, (#2.) development of assessment, intervention, and/or evaluation studies for
specified occupational health issue(s), (#3.) launching of developed protocols, and (#4.)
dissemination of findings back to government agencies for future development of or
alterations to current publicly available guidelines as well as appropriations for studies of
future occupational health issues.
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#1.
FORMULATE CURRENT
RESEARCH NEEDS
Formulation of current concerns
/risks among occupational groups
or assessment/evaluation needs of
current guidelines/resources
available at meetings/conferences

#4.
FEEDBACK OF FINDINGS
FOR FUTURE
RESOURCES/DEVELOPMENT
Communication of findings from
university/state research studies
back to government agencies for
future development/changes to
guidelines/funding appropriations
at meetings/conferences

Established relationships among
government organizations university
researchers, and state/local officials

CURRENT
PUBLIC HEALTH ISSUES

Mechanisms:
Government grant funding
Meetings/conferences
State/local/regional
coalitions/councils

#2.
DEVELOP RESEARCH
PLANS
Universities and/or state and
local government (health
departments) develop research
ideas (assessment, intervention,
evaluation) and apply for federal
funding

#3.
CONDUCT RESEARCH WITH
OCCUPATIONAL GROUPS
Assessment of concern/risk
under consideration or current
assessment/evaluation of
government guidelines/resource
currently available

Figure 5.1. Conceptual Model for Recommended Government-University Collaborations
based on the project, Occupational Opioid Exposure Surveillance and Intervention
Evaluation: A Mixed Methods Collaborative Project Among Southeast First Responders
With the findings from this project in particular, recommendations include the following:
(1) continued development of educational interventions on the prevention occupational
opioid exposure tailored to responder-type and possibly geographic region; this will
involve conducting more focus groups with a variety of first responders across the
country, (2) the potential development of a rapid centralized information mechanism to
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disseminate the latest trends occurring with most frequently encountered drugs among
first responders; this could be spearheaded by state public health officials and involve
monthly input from first responder organizations in the form of data on calls resultant in a
monthly summary of findings with types of drugs most frequently encountered and sent
to all first responder organizations and associated personnel, (3) to focus more on the
development of a better understanding of the issue of needle stick episodes and
associated health effects that may be occurring among first responders in the U.S. is
crucial; this could involve the appropriation of more research funding on occupational
health issues as it relates to the opioid epidemic.
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APPENDIX
REDCap Intervention Survey - Addressing Occupational Opioid Exposure
Hi! Thank you for your interest in participating in this study. This study will consist of an entrance questionnaire,
viewing a 13-minute video on preventing occupational exposure, and an exit questionnaire.
**Note the exit questionnaire will include questions you've already answered in the entrance questionnaire.
The goal of this project is to learn more from you, as a Kentucky-based first responder, about your perspectives on
occupational opioid exposure and to also to determine the effectiveness of a training video provided by the National
Institutes for Occupational Safety and Health (NIOSH). We estimate it'll take 30-40 minutes to complete the study.
In the beginning of the entrance questionnaire, we ask that you please provide you name and email address. This is to
provide you with a $20 gift card for your time post-study completion. The student on this project, Robin Thompson
(robin.thompson@uky.edu)/(850-596-7973), will email you to discuss a time that works best in order to deliver the gift
card to your workplace.
Please reach out to her if you should have any questions or need clarification about any part of the study.
Thank you again! We truly appreciate your efforts and look forward to learning from you.

In order to provide you with a $20 gift card post-study completion, could you please provide your first and last name?
Your name will be removed prior to data analysis.
__________________________________ (Participant's Name)
Email address:
_________________________________
As a first responder, please indicate if you work full-time/paid or as a volunteer, or both:
o full-time/paid
o volunteer
o both
Please indicate the department where you work or volunteer the most hours as a first responder:
o Fire
o Police
o EMS
Which county or counties do you serve?
_________________________________ (county)
How many hours per week do you work as a first responder? Your best estimate is fine. Please include paid as
well as unpaid/volunteer hours: Example - paid: 30 hours, unpaid/volunteer: 10 hours
__________________________________ (hours worked)
How long have you worked in this current position (total years and months)?
For example: 2 years, 1 month
__________________________________ (total years and months)
Have you had training that covered opioid-protection practices?
o Yes
o No
In the past two years, how many trainings involving opioid-protection have you attended?
Your best guess is fine.
__________________________________ (number of opioid trainings)
What were/was the format of the training(s) you attended? (Check all that apply)
• Online module
• Video
• In-person
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• Other
What other type(s) of formats were the training(s) in that you attended?
__________________________________
During the course of your work (or volunteer time) have you EVER had skin or respiratory contact with or been
exposed to opioids, such as heroin, synthetic opiates such as fentanyl and fentanyl analogs (e.g., carfentanil, W18, or krokodil?
o Yes
o No
Please check all the opioids you've been exposed to as a first responder.
• Prescription pain meds
• Fentanyl
• Carfentanyl
• Heroin
• Methadone
• Unknown opioid
• Opioid combination
• Opioid/non-opioid combination
• Other opioid
What other opioids have you been exposed to?
__________________________________
Using your best estimate, during the course of opioid overdose responses, how many times have you been
exposed to opioids during the past year?
(Times exposed per year) __________________________________
Again, during the past year, about how many times per WEEK were you exposed to opioids as a first
responder?
(Times exposed per week) __________________________________
How have you been exposed? Check all that apply.
• Inhalation of particles and drug specific vapors
• Skin contact
• Accidental ingestion
• Accidental injection
• Other route (specify)
By what other route(s) were you exposed to opioids?
__________________________________
Has exposure to opioids, heroin or synthetic opiates caused you to have any health effects?
o Yes
o No
Please check any of the health effects you've experienced from your exposure to opioids, heroin or synthetic
opiates.
• Shallow/difficult breathing
• Stopped breathing
• Unconsciousness
• Coma
• Altered heart rate
• Cardiac arrest
• Seizure
• Confusion
• Hallucinations
• Dizziness/fainting
• Headache
• Nausea/vomiting
• Weakness/fatigue
• Itchy skin/rash/dermatitis
• Eye irritation
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• Other (please specify)
What other health effects have you experienced from opioid exposure?
__________________________________
Did any of these health effects require treatment at a medical facility or by a medical provider?
o Yes
o No
What was the medical response to your opioid-related health effects in the past year? Check all that apply.
• Naloxone, Narcan administration
• Intubation
• Transported to the nearest emergency department
• Other (please specify)
What other medical response was required?
__________________________________
How concerned are you about developing health effects from exposure to opioids through your work as a first
responder? Select one.

Are there exposures to other things you encounter while working that concern you?
o Yes
o No
What other things do you encounter that are concerning to you and your health?
FENTANYL/OPIOID AND EXPOSURE PREVENTION KNOWLEDGE
We're now going to ask you some questions about opioid exposure prevention. If you do not know the answer to
a question, please use your best guess (if you think you know) or select "don't know".
The National Institute for Occupational Safety and Health (NIOSH) is part of the Centers for Disease Control
and Prevention (CDC). NIOSH is a research agency focused on the study of worker safety and health, and
empowering employers and workers to create safe and healthy workplaces. Have you ever heard of NIOSH?
o Yes
o No
o Don't know
Are safety goggles/glasses recommended when a small amount of fentanyl is present?
o Yes
o No
o Don't Know
How many levels of potential opioid exposure has NIOSH identified?
o Three levels
o Four levels
o Five levels
o Six levels
o Don't Know
Check all of the following types of personal protective equipment (PPE) that should be worn/had in possession
when responding to an overdose involving fentanyl:
• Nitrile gloves
• N-95 dust masks
• Goggles/glasses
• Naloxone
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•
•

Hard hat
Don't Know

Potential exposure routes of greatest concern include inhalation, mucous membrane contact, ingestion, and
percutaneous exposure (e.g. , needlestick). Any of these exposure routes can potentially result in a variety of lifethreatening symptoms. Is skin contact, another potential exposure route, likely to cause overdose?
o Yes
o No
o Don't know
If you respond to a situation where liquid fentanyl or large amounts of fentanyl products are visible (high
potential exposure situation), it's recommended that you should wear the following (check one answer):
• Disposable N100, R100, or P100 filtering facepiece respirator, nitrile gloves, safety goggles/glasses, and
wrist/arm protection
• Only a disposable N100, R100, or P100 filtering facepiece respirator
Hazmat suit
• You should not enter the area. Refer scene to special operations response workers (such as local hazmat
team)
• Don't Know
If you respond to an overdose where there is a small amount of fentanyl products visible, what type of
respiratory protection should be worn, at minimum?
o Disposable N100, R100, or P100 filtering facepiece respirator
o Powered air-purifying respirator
o Self-contained breathing apparatus
o Elastomeric air-purifying respirator
o None of the above
o Don't Know
You and your team arrive at the scene of an overdose. The victim is a 45-year old female and is unconscious. The
drug that was used is in powdered form and is present on the floor next to the victim. Gloved up, one of your
partners delivers naloxone and reverses the overdose, bringing the victim back. Your partner's arm comes in
contact with the powdered unidentifiable substance when delivering the naloxone. What step should he take
next?
o Have someone get a sample of the substance off his arm first and then wash the arm with cold water and
soap.
o Wash his arm with cold water and soap immediately.
o Head to the nearest medical facility for an evaluation of possible health effects and to identify the substance
itself.
o Use hand sanitizer to absorb the substance.
o Don't Know
If you suspect you have been exposed to opioids such as fentanyl, you should do the following: (Check all that
apply)
• Immediately exit the scene and alert your supervisor or dispatch
• Remove contaminated clothing and be careful not to disturb areas of contamination
• Shower immediately with soap and water
• Avoid breaking the skin and cover all open wounds
• Use hand sanitizers or bleach solutions
• Don't Know
In a minimal exposure situation where illicit fentanyl may be present but no drugs are visible, it is recommended
that you wear nitrile gloves.
o True
o False
o Don't Know
If you see evidence of fentanyl, you should collect a sample using nitrile gloves.
o True
o False
o Don't Know
If exposure occurs to the skin, hand sanitizer is effective in cleaning off the substance.
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o
o
o

True
False
Don't Know

If accidental exposure to fentanyl occurs, one should seek immediate medical care.
o True
o False
o Don't Know
The signs/symptoms experienced by someone exposed to fentanyl or fentanyl analogues include respiratory
depression leading to shallow breathing, apnea, lightheadedness, drowsiness, nausea, vomiting, and dizziness.
o True
o False
o Don't Know
How confident are you that you could use this skill effectively with most opioid-related calls over the next week:
Protect yourself from opioids and the associated known health effects.

How confident are you that you could use this skill effectively with most opioid-related calls over the next week:
Take the appopriate steps to minimize health effects if opioid exposure were to occur to you or your colleague.

How confident are you that you could use this skill effectively with most opioid-related calls over the next week:
Identify the signs and symptoms of opioid exposure.

For the next section, please indicate how much you agree with the statement using the sliding scale.
With adhering to strategies aimed to prevent opioid exposure, I won't have to worry as much about becoming
exposed to opioids.

Ensuring that appropriate personal protective equipment (PPE) is worn will minimize my likelihood of opioid
exposure.

By following the guidance on ways to minimize opioid exposure, it is unlikely that I'll have take-home opioid
exposure that could impact my family.
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GENERAL INFORMATION
We're almost finished with the entrance survey. We'd now like to ask you just a few things about yourself.
What is your age?
__________________________________ (Age)
What is your gender?
o Male
o Female
Are you of Hispanic origin or descent?
o Yes
o No
How do you classify your race?
o Black/African American
o White/Caucasian
o Native Hawaiian or Pacific Islander
o Asian
o American Indian or Alaska Native
o Other (please specify)
If you selected 'other' for race, please specify here.
__________________________________
What is your highest level of education completed?
o High school/GED
o Some college
o Associate degree
o 4-year college degree
o Graduate degree
o Other (including training certificates)
What other education/training certifications have you completed?
__________________________________
Next, we ask that you please watch the brief video developed by the National Institute for Occupational Safety
and Health (NIOSH) and review the illicit drug/fentanyl exposure prevention information.
After viewing this information, we'll have one more set of questions for you to wrap up your participation.
Thank you so much for your time!

Click to watch the video.
Please view the following information from the NIOSH website:
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FENTANYL/OPIOID AND EXPOSURE PREVENTION KNOWLEDGE
This is the last set of questions. Please note that you will be asked some of the same questions you've already
been asked. Thank you so much for the time you've taken to answer our questions.
Potential exposure routes of greatest concern include inhalation, mucous membrane contact, ingestion, and
percutaneous exposure (e.g. , needlestick). Any of these exposure routes can potentially result in a variety of lifethreatening symptoms. Is skin contact, another potential exposure route, likely to cause overdose?
o Yes
o No
If you respond to a situation where liquid fentanyl or large amounts of fentanyl products are visible (high
potential exposure situation), it's recommended that you should wear the following (check one answer):
• Disposable N100, R100, or P100 filtering facepiece respirator, nitrile gloves, safety goggles/glasses, and
wrist/arm protection
• Only a disposable N100, R100, or P100 filtering facepiece respirator
Hazmat suit
• You should not enter the area. Refer scene to special operations response workers (such as local hazmat
team)
• Don't Know
How many levels of potential opioid exposure has NIOSH identified?
o Three levels
o Four levels
o Five levels
o Six levels
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o

Don't Know

Check all of the following types of personal protective equipment (PPE) that should be worn/had in possession
when responding to an overdose involving fentanyl:
• Nitrile gloves
• N-95 dust masks
• Goggles/glasses
• Naloxone
• Hard hat
• Don't Know
You and your team arrive at the scene of an overdose. The victim is a 45-year old female and is unconscious. The
drug that was used is in powdered form and is present on the floor next to the victim. Gloved up, one of your
partners delivers naloxone and reverses the overdose, bringing the victim back. Your partner's arm comes in
contact with the powdered unidentifiable substance when delivering the naloxone. What step should he take
next?
o Have someone get a sample of the substance off his arm first and then wash the arm with cold water and
soap.
o Wash his arm with cold water and soap immediately.
o Head to the nearest medical facility for an evaluation of possible health effects and to identify the substance
itself.
o Use hand sanitizer to absorb the substance.
o Don't Know
Are safety goggles/glasses recommended when a small amount of fentanyl is present?
o Yes
o No
o Don't Know
If you respond to an overdose where there is a small amount of fentanyl products visible, what type of
respiratory protection should be worn, at minimum?
o Disposable N100, R100, or P100 filtering facepiece respirator
o Powered air-purifying respirator
o Self-contained breathing apparatus
o Elastomeric air-purifying respirator
o None of the above
o Don't Know
If you suspect you have been exposed to opioids such as fentanyl, you should do the following: (Check all that
apply)
• Immediately exit the scene and alert your supervisor or dispatch
• Remove contaminated clothing and be careful not to disturb areas of contamination
• Shower immediately with soap and water
• Avoid breaking the skin and cover all open wounds
• Use hand sanitizers or bleach solutions
• Don't Know
If accidental exposure to fentanyl occurs, one should seek immediate medical care.
o True
o False
o Don't Know
The signs/symptoms experienced by someone exposed to fentanyl or fentanyl analogues include respiratory
depression leading to shallow breathing, apnea, lightheadedness, drowsiness, nausea, vomiting, and dizziness.
o True
o False
o Don't Know
If exposure occurs to the skin, hand sanitizer is effective in cleaning off the substance.
o True
o False
o Don't Know
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In a minimal exposure situation where illicit fentanyl may be present but no drugs are visible, it is recommended
that you wear nitrile gloves.
o True
o False
o Don't Know
If you see evidence of fentanyl, you should collect a sample using nitrile gloves.
o True
o False
o Don't Know
How confident are you that you could use this skill effectively with most opioid-related calls over the next week:
Protect yourself from opioids and the associated known health effects.

How confident are you that you could use this skill effectively with most opioid-related calls over the next week:
Take the appropriate steps to minimize health effects if opioid exposure were to occur to you or your colleague.

How confident are you that you could use this skill effectively with most opioid-related calls over the next week:
Identify the signs and symptoms of opioid exposure.

For the next section, please indicate how much you agree with the statement using the sliding scale.
With adhering to strategies aimed to prevent opioid exposure, I won't have to worry as much about becoming
exposed to opioids.

Ensuring that appropriate personal protective equipment (PPE) is worn will minimize my likelihood of opioid
exposure.
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By following the guidance on ways to minimize opioid exposure, it is unlikely that I'll have take-home opioid
exposure that could impact my family.

Video Feedback
Did you learn something new from the opioid exposure prevention video?
o Yes
o No
Was the information on illicit drugs/fentanyl exposure prevention presented in an effective manner?
o Yes
o No
The video presented a real first responder experiencing health effects from illicit drug exposure. Did seeing this
change your perception of risk?
o Yes
o No
Do you believe the information provided on prevention of illicit drugs/fentanyl exposure was thorough enough?
o Yes
o No
Please select what other components on prevention of illicit drugs/fentanyl exposure could have been helpful to
include.
• Explanation of exposure routes
• Potential health effects due to fentanyl exposure
• Information on donning PPE on/off
• Other (please specify)
What other components on opioid/fentanyl exposure could have been included?
__________________________________
Please rate the length of the 13-minute video:
o Good video length
o Could have been longer
o Could have been shorter
Are there any other recommendations you could make in order to improve this video or other educational
videos developed on the prevention of exposure to illicit drugs/fentanyl for first responders?
o
o

Yes
No

What are some recommendations you would make to improve this video or other educational videos developed
on the prevention of exposure to illicit drugs/fentanyl for first responders?
__________________________________
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